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ABSTRACT 



PROBLEM TO BE SOLVED: To obtain an organic thin-film transistor which is 
capable of performing highly precise patterning at a low cost without being 
subjected to complicated manufacturing steps, has high carrier mobility, is 
capable of lowering a gate voltage, has a high current value in the ON 
state of switching and consequendy a high ON/OFF value of current, and is 
capable of operating at a high frequency, and to obtain a method of 
manufacturing the organic thin-film transistor that can suppress the 
characteristic degradation of the transistor caused by the manufacturing 
steps. 

SOLUTION: A source electrode and a drain electrode of the organic thin-film 
transistor are formed at least in an insulating layer, and the thin-film 
transistor has a through-hole region that contacts an organic semiconductor 
channel. 
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mSD±C. y-h«e»^2*f*^U (0 4© 

(f) ) . MC^7'-h®ffiGSrf=tg9:-r«)C:i:T-04© 
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[0 0 7 9] X. @5{cx;u-3j^-;i'5jg^og!i$Ryf 
[0 0 8 0] :Ln^hyzfy-hm<Dmmmm\-y>if 

[0 0 8 1] *^?^(c*5t.iT. mm^^mmmiivx 

J^. #'J (N-BISitfo-;p) . #>J (3-ttgifcfp- 
. ;1?U (3. 4--etfetfa-;u) )ii:®7j?uifD 

» . #U (3, 4--MiS^:t7x» . #'J^>V 

T'Vii&^W^'J'f y^T:^75^>S, 7t?u^x-w>e 

xnW'>t'xU-» ;^£i:c^7}?U ( p - 7 xx W > bf- 1/ 20 

U (3-etft7xiJ» . jRiJ (2, S-KiftTnU 

!^j:i:®zt?Ufc!U>«. 5l?U*;PA*>y-;P, jJ^U (N-S 

y 7x>/it*©5l?U-trU-/7x>3S, :4^U7^>. Ji?U 
'^>'y77>^Ci:<0/PU7 7>a, 3l?U (p-7x— U 
» ti.ii<D^U (p-7xXU» 5j?U'f>H-;P 30 

t£ f ®7i? 'J -r > K -;n». 7}? u If u yi^>u cdj}^ 'J fcf 

'jy>'>!S. ■:>->':5'-lr>. ^>^'-fe>. ^=¥-^il>. ^ 

(D-^mmzmi^L'k.mmw (hU7x/v':r+ij-v>. 

1 1 - 1 9 5 7 9 O^lCia^^tl^c^SiSg^f^T^tf^ 

fflti^ciTitT^-So sfc, ;in^>(757)?UT-<i:(p|i;^ 

)gb^^Sr*-r-&fc<i:K.ti?-;t7x > 6 a - 

-Iri7>'^::t-7x>, a, a>-v"\=l=^->;p-a--fe5/>'^ 
^7x>. a, a>-v'\^->;U-a- + >^r5^^7x 
a, u)-fX (3-^h + >'7'Dtr;U) -a--fei7 

>^#08¥ 1 1 -2 5 1 6 0 1 ^t|B««7 -yjgglft® 50 
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>1. 4. 5. 8-7^h7*Jl'5l^>SEi?-f 5 N. 
N' -fx (4 - hU 7;i/:tD/^;l/'^>v;i/) 
U'>-1, 4. 5. 8-7-h^;^7;U3}^>SSv'f 5 Kit 
N. N' -fx (IH. lH-^)Vy)V-ta^i; 
. N, N' -fx (IH. \\i-^)Vy)V-^n-:f 
ROfN. N' -i?:ri'5^;l,:^7^'>>- 1, 4. 
5, 8-5^h^;^>;i/5j^>e?v'-r = F^®<*, i-y^i'y 
-2. 3, 6. 7-5=-h7;<j;i^3)<>g?-:^'f 5 K/d:^:«):^- 
■fc>-2, 3, 6, 7 -y- hytDlifsym-J-i ^)^t£E 

«5rh^*;l^3j^>gE>'-f 5 c... c, c. c 
c,,myy—u>m, swNTtj.E(r)ti—^>-i-y 

Eo:>^muEi)^&if^nho 
[0 0 8 2] z.n<b(DK^'i&m^m(oot,xh, 

x>, fnu>. 5^xr:U>fxU>. 7xnU>fn 

2Sa±<&MljIL#{4<hL. *^0Ki»jgL#{4(75|S:n*t 
4~1 OT'ab.S;t'Ja*T-^L<«Ki»jgb^fii:(D^n 
**2 0EJl±-ea&-5#UV-. '^>';5'-fe>;^j:f®i^^#^Sg 

[0 0 8 3] ^tz, 'tff)m<omm^m^^nti'X\it, 

7-V=7=f-yy)Vnvy (TTF) -^rVy-yT j^j 

(TCNQ) f XX^k>5=-F7^77;i' 

(BEDTTTF) - JilLSgg!^*^, BEDTT 

Uy;i'-7>^i:£cDa^*S;R7p'J V— ^i|#gB2 0 0 0-2 
6 0 9 9 9fCia«©W« • «6«ig*K*ri^t?t>ffll,i-5::<i: 

[0 0 8 4] *^B^tCi3UTtt, fet 

f-s^xfilEf^, '^^y^^^y >^««:> T^F^i^Tyx^u- 

J; o (cfl^ <&S^-r -5 T i7 -fe T':?'- i 7it**^i|ef-^> 

7;U:3^=-->a, 7xxjl/»;ic<i:©'ttl»^*t--5*t 
^Sf. :7xXl^>>'T5 >^<£i:C0Si^75 >?S, 7>h7 

f Biftf *;UA*y-;p*5j;tX^w^« 

'rhy'^Ty)l/-<\^>E^<nmmi^UE(D^v\zm 
[0 0 8 5] «rlHK-f >i»'<i:«m^S^tt»^^ (Ti? 
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1,, Br,, I,. ICU ICl,. IBr, I FUi£ 
©ADy>. PF,. AsFs. SbF. . BF,, BCl 
BBr.. SO,7i£i:ro;H'XK, HF, HCl, H 
NO,, H, SO. . HC 1 O. . FSO, H, C 1 SO 
,H, CF,SO^Hfj.ii<DZfah>Wt^ Wmt. 7 10 

S. ymtiiKDmmWt. Feci,. FeOCl. Tie 
I., ZrCl.. HfCl,, NbFs, NbCls. T 
aCls. MoCl,, WFs. WCl., UF.. LnC 
1, (Ln = La. Ce. Nd, Pr. f5.}i<r)=7>9 J 

-fh-tY) fs.E(j^m^^m\L^m. cr. Br-. 

r. CIO, . PF,-. AsFs", SbF,", B 

mi^Z.t.1fi-(i^^, SfeH-:^-i:LTtt. Li. N 

a. K. Rb. Q,%fiE<r>y)Vfi'^y'^m. Ca. Sr. 
B a;^t<i:©T;i';d U±!S^il. Y, La, Ce. Pr. 20 
Nd. Sm, Eu, Gd, Tb, Dy, Ho, Er, Y 
\itS.E<r>^±m^m,. 7>^— C7A-f :t>. R, P*, R 
.As\ R, S', T-feg^JPn U >;^i:<i:^a?)lf'5C<i:/&iT 

-b!>i^-r-5a2*aH-fcr>i/, B«:«ii® K-/^>h* so 

- 1: >yfC*5t,>T«««?S-JSf d i fC J; o T H- tr >y 

left K-/t> h®-7c^' — y-y hS:ffl(.iTXyl->^U > 40 
(XlK$*i|Sf. 3 4#. ^4^, 5 5H, 1 9 8 6^) 

* * ti;fc'f :t >a A^# w^Kjas^j H - 1! > i^wHn *>fie 
[0 0 8 6] z.n^mm^mw-nnmc^'^m.^t.x.'z 
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T'^xvs^ft. ^k^m^^fe, x^u-n 

ffi. y-f zi-hffi*5j;o:LBS^*^*tf^n. «i|sftcf£; 
CTffi^T^-S. fc;fL. C:(04'T^«tt«).^T. 

-hffi, p-;pn-hffi. A*-=3-h?£. iS'-i'a-hffi 

— jfetC 1 nmUT. mz 1 0-3 0 0 nm;!)t»*L<, 
2 0~ 1 0 0 nm*tJ:0»*Lti. 
[0 0 8 7] *%?^<7)*«»)KH5>vXiS'fCfflO^^,n 

(i, ^Jx.«3l^UX^U>7^U-:7^'W— h (PET) , 3}? 
>JX?^^>:^7y 1/— h (PEN) . :^ux-7^;ux;u 
7h> (PES) . #ux— ^^jp-r s H. 7pijx-^;px 

-h. ^U-fSK, 4^U;*3-jj^:^^-h (PC) , -\z)lu 
-Xh'J7-fe5=— h (TAC) . -fe^l^D — XT-fe'T— h 

yDtf:t:^^-h (CAP) mt^ibt^^y 'Oih.mm^i 
f3vxmw.^m^^^m^\z]ic^xmmit^m^:^ 

[0 0 8 8] Sfc*5S?«©«*sil^±fC«jl?g«gia* 

[0 0 8 9] #fi8j!||gih7>->*X3^'t'®, y-h«s. 

y'r}V. i/DA. li, ^, ^. 7>^^:>^, ^'>^' 
s^-i/A, 7)vs.-r^ix, fyv-^—^h.. ^ 

'f>>":7A-XX (I TO) . ^u/^H-:/!?^®!^, 

A. ■rv^)<^h.. •^f^y'OK. fi^)^K, ts)vy^ 

A. X:^>v'5'A. 5^5'>. •=?>;tf>. >?;i/nx'i'A. 
•^'^^y'OL.. U^^'i'A. TJUSxr^A. Vi^;^ 

■:7A/TJU5x>^Aii^i^. -^^^y^h^z-iyvoh. 

Jg^tl. 7;P5x>i;A/g|fk7;i/5X'^AJg^i^, 
'^A/7JI/5X'^Ag-&!Kl^*ifflt»e)n5*t, Ittw, 6 
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^. 4k. T)US.-'!7A, -Ovr^A, I TOii 

CO 0 9 01 *4littH-tf>y^-t?«S**f6]±$-& 

U > S^:^ + v-^^:*- 7 X > <t 7p U ;^ 5" >X;P5jx >®f 

[0 0 9 1] V-X«g, FU'f>«S(S. ±fr#tf^ 

tn:*<i>;^i:Vi=b<0*«j(F*Lli, 10 
[0 0 9 2] «@C9Jgfie:;^tei:bTtt. ±S&jl^i|efi:L 

fS±tC«se^, -f >i7i^x>y h#tcj;0- U'v'Xh?^}^ 

*^e.U y^y^^-^l/—- tf-7yi/-->3 >fj:t*tCckOJg 

;^ u - > WJ <*: ® EP WJ s T / 1 ^ - X > -r -1. s 

[0 0 9 3] CtlS,C05-5> Mt><ffSLV»(Z)tt. ma^t 

;p-*-;uai5^)-<cid:tBL, /t^'-->^-rs:i&teT* 
[0 0 9 4] mm^mii^mi:<Dmm^i&mvmMm.m^ 

fflVi^c:«-&«Ctt, #85 2 000-239853, #M2 
001-254185, !|#gfl¥ 1 1 -8 0 6 4 7 mzW, 

1 0 0'C~3 0 0'C(7)|gHTfl*^!aa-r-i>i:ii:(C<i;0. ^ 

[0 0 9 5] *^BJ(ci5t,:>T«, »M h ^ >>'XiS'CD^ 

^flis®*f!^, m0SL:^mrj.inz'Df,^xh±mtmmizv 
xmfS.-r?>:itA^x^?>. 

[0 0 9 6] ^mM(^mmmmhy>i^x^m^oyy- 



•J 5i-4^iJ-f K-f h 'J •:7 Af<£t**^^if e.n-£>„ 
[0 0 9 7] -e-ti6©p^»iL.i,iCD«, mt^^m, 
mit7}is.~oi:.. Wtit9yi')v. Mitels' >x$,^, 
^it^^m. m\L7)v%-^i^^(DmmMittSi'hBmz 

[0 0 9 8] fimm<Dm^:^miivx\^. n^mmm. 

m> ®x;?;;p^— r:i->e-Affi. 'f:t>yL — 7^-0 

-hfe, zfu-]ia-hm. ^^x 
hffi, n-;i.r:-hfe, A'-n-hS. 3^-<n-hte;^t 

^x-^miiV)uy)umx'$)^, 

[0 0 9 9] ^m&rx<D-X'7X-7m'mmmi,z^^iKim 
m<Dm^M\z-oi,^x\t&,T\z^vizmm^ni>. 

[0 10 0] ±m±H&TX(D-y^x-^mmmmtit. 

ST'^x-^sieL. s^±iz»m^m0s.-r^mm^m 

L, -€-©:)&S{COtiTtt!|*M¥l 1-133205^, 
#3fl 2000-185362^, !NfBi¥ 1 1-6140 
6 ^. #18 2000-147209^, 112000-1 

2 1 8 0 4^mzmm^tix\>^^ (kt, :kn.s-x^x 

m^m(Dm^ysmx'me^-r^ z. ta^x-^^, 
[0 10 1] ^rzmmmizmf^^^mmit'^'^i^miiL'X 

tt, Jl^U'fSK, J}?'JT5H, 5j?UXX5^;P. 5pU7d7 

a^ft:. 7j?'j t:x;u7xy-ju, 3j?u t•xJ^T;^n— 
;^. /3}?7ryi'«l&, *5<fcy^->Tyx^;i/:/;P7>^& 

[0 10 2] X, mmmitm&miimmmit<^&miim 

tLTa, — IS:IC5 0 nin~3 m, jif*L<«, 10 
0 nin~ 1 umX^^, 

[0 10 3] ^m<Dm.fSL<^<Dm.^y3miii.x\t. v 

bf>i^. Xtf>r]-h, ■:»-'f7n-h, A*-n-h, 
U~Ka-h, xi^-fXn— K, UA-XD-;pn— 
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Co 1 0 4] 

[0 10 5] {^mmi) meizf^&vfzmmmmh'y 

[0 1 0 6] ^S(CJP$ 2 0 0 nni«)7";U5-e?A«3i< 10 

U-h (PET) y^JlL.^m^-^T. ii»(07*h'jy 
y 7 >' tefC j; D 111 3 0 m©y- h Sffi G SrJ^^ L fc. 
[0 10 7] -5-(7)±{C:*:^ffi:^7Xvffi(CJ:0P$2 0 

tc. i^, mit^mm\t<^m 2000-80182 izmm. 

2#:«%) . 7-h7>t h4^->->7> (0. 3<*:8I%) . 

7K3g;<fX (1. 5«:S%) CDM^;yx<£:fflt>^c„ 

[0 10 8]^®^. <t<i|*SLfe7}^U (3-'^^r->;i' 20 
?;t7x» ©regioregularft: (T;Uh*U 

mXL, 1 5 0'C|-T^'nn:l^;UA^^5i-(:l£j®$-B-< 
iP$3 0 nm®=ft-^il^^^*:B3*Jgfi£Lfc. $e>fc. y 

^ffi*^*Lv 1 2 ox:-vi o^mm-r^:iii\z^K). 

CO 1 0 9] ^JCKr FX=^-v'V-U-if-fC«kO. ^ 
2W«5iSt«4 5:7yu— >3>$-e-@6 (a) fCS^f J: 

^izmxvft, ^ssT^sn-sgR^j-diu— !f-]iHJias 30 

if-ioitci^x;!/— *-;i'©*i«2 0 um. 2-o<r>7. 
;i^-3^-;i/MKiiltti 0 AimiLfc. c:©i€r. ^2® 

CO 1 1 0] iicViT, rfri5(D^«14#U V- (/\--f x;i/ 
aSlBaytron P ; tPU - (X9^U'>v:t+v'^ 

lHfi%) iSrtrxy^iCcD'f >i7 vx-;/ h^fflUT, X 
+ 9-'— tCj;-5J)aX®{Cltta$-a-fc. 06© 40 

(b) fC'f >i7jK}«*tx;i'-5f:-;i/fcia:ai*nfct;i5 

\i(r)i^2(Dfi&Bmmmizi2:f}^^ut,K r^so. y-x, 

K W 'f >«S*« 3 - h -r -5 C t /j: < L TJ^fiK ^ n 

•5) SeiCl 2 or 1 0»TK;j®^-ti--5>c:i:-C. V- 

CO 1 1 1] ^<D^mmmhy>i^7,^\t. p^^^ju 

x>A>'X;>^>NSFET(DA«Ffj:i!ifP1#tt**Ly£:. 50 
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0. 0 8 cm'/VsT&ofc. 

CO 1 12] (si]6s«Rj2) m3\z^-rmmz'^-Dxmm 

mmhy>>'7.'i^^miS.VtZo ^ffitcP$2 OOnm© 
7JI/5X>i/A®diii3r;^n}t. 1 0 0 MmW/R U 

TT;U5X'>A/iS:/ti'— X>i^b, ^«)3 0 « mW^r 

•y/<&^TTm 1 ro^ffis ' tm2<DmmD' ^m^x. 

fc. ^■ne.©±JCi<«MLfc7}?'J (3---s4^->;P5";j- 
7x» ©regioregular<*: (7;i'HU 
S) ©^7DD^^:;^A^^eSr^IL. 150'CtCTi'PD 
^)VK^^^\zm.i^-^-^^Z.L-Q. m^3 0nm(D^m 
*«{^g3 ^Jgfigbfc, :;*:lrK r FX^^->-7-L'— t)-'- 
ICJ;0, 3 ^.kOtlll ©mas' 

m2©«ffiD' ©-gBSrTt/U-va 03© 
(d) \Z7n\^tzJ^o\z-':3<r)7.)V—t-—)VT^m\S.\^ 

CO 1 1 3] ^is:fC#M2 000-23985 3fC^$tl 

;p±(cithmb. mMV. 2 5 or-ci o^i-i^ 

^ffi-/^X-7ffitCj:0P$ 2 0 0 nmO^fk^-f sg^l^ 

^y-hmmm2 LVT^fiSLL, jnm(^m<Dmm^^- 

X hS:RliSiJ-r-SCiCJ;0, i(B 3 0 wm©y— httffiG 

^j^figbfc, m3izmi.rcmis.^m'r^hy':fy-hm 
CO 11 4] ::<Dmmnmhy>i^7,^\t, p^a-^;!^ 

X > A >X h $! F E T ©Sff ;S:«lf^i|ttt S:^ U fc. 
l@fPM« *3 tt ^ ^ ^ U T^Ki* * Jffljg L t ^1 ^ , 
0. 0 3 cm'/V sT&o;t. 

CO 1 1 5] i^mms) m4iz^rmm\z^^xmm 

Sy '<)VK(DmM\Z. !t#BB2 0 0 0-2 3 9 8 5 3tC5^ 
S' t^2©«11D' ^m^Ltz. ^(Dy7L\Z^mmi 

iimmz. iz%K-fyx-^m\z^K)m^2oonm<Jim 
it^^m&m^mmmALLx^^i.. '^\z, kffx 

^,>v-^— y-tc<kO, ifeatl4, *3J;atmi©«ffi 

S' 112 ©«SD' ©-gfS:T:/U— ->3 >^ 

-a-, 04® (d) <r>iio\z-^<r>y.)i—^—)i'T^m^ 

Lfz. 

CO 1 1 6] :ktz^mm2 tmmiz^(Dmmi&^^WLm 

tiiL. teJ^SIL. 2 5 Or-tr 1 0:»-^5a31-r -S^tT^© 
tz. il©t^^l©«ffiS' . ^2©mSD' iCiiliT 
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[0 117] '^iz, ^<mmLrz^^*) (3-'\^->;p5^ 

:tyx.» Oregioregularft (T^PKU y 
cDi7PD7h;i/A^SS*«6Sl4±fcmxU, 15 

7'7X-7&(CJ:0J|I^F 3 0 0 nm(DTJ\^Zi-&m'S:^— 
[0 118} :i<D^mMmhy>i^:^i^it. p^a-^ju 

mfammzii»^^^*j7if^m^t:m^vrzi:c^. 

0.0 5 cm'/VsTfetjfc, 
[0 119] (Ilig0ij4) VcmnO. 0 1 Q • cm©n 
i 'yx./Wzm^ 2 0 0 0 A©|^SE^tl^€:Jgfi£Lfc 

^mi^mvrz^>^-t>^mmi'. p$5 0nm© 
ttoitei^s (.m^2um. ^mmmo. 5%) srj^Bgb 20 

to 1 2 0] (fflfigJKA) llfi»«i|Bf4:LT*-5j?>::' 
(HSfbfigthS. «a°p« TMAIOOJ ) 2 0» 
IfHffittSiJtLTHLBfitI TCD^U^t^v'X^ 

ry^y>EAi7 7j) 5K«ai5*J;CX*7 5« 

10 0«»gB. 5}t'J 2-t h'P=^^->X5^;P^iS'i7U 1^- 
h (¥1^M^«6 0 0) ® 1 0 !aS%*^JK?& 5 0 US 
85, 3!l1S^iiJtbTp->?T>y>'7xx;U75>l!it« 30 
gf, 5^®«ttSiJtLTHLBM4<D7}?U;e-+->X^U> 
TJl/^jP^xxjPx-T^;!/ (m-x*KSI«:®f. iSS* 
ry'fd7'>EA3 3j ) *0. IMSSB, Jg'&LT. m 

[0 12 1] T7>i7^^LT*^tm<&fi8#*L.fc«, * 
*SB5J-fC. /\Wx;PttS!B aytron P;7t?>J- 
>Sf(7)^#: (*^f(!^lM«%) <Sr. t!x^y:SrSC<D'r> 
a'f, 1 2 0'CfCT3^i-W©f^ffiS*fT(/V V-X. K 

[0 12 2] R±O;5ri*(C<t0^i'^-JHiW=3mm, 

[0 12 3] c:co^rll»i^h7>->*x^«. Si-^x/N 

lr*3ltS^-vUT«H()«$iBi5gLfci:C:^, 0. 7 cm 
'/VsT?*ofc. 50 
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[0124] (JtlgCSJl) 3SM0iJ4<DJt6J 
JIJ6Caj4<D'^>3'-fe>flSlK®±C, ife€r^«Lfc^. 

[0 12 51 (l|]Sfi«»J5) 1 5 0 AtmCDPES (5p 

gx-5^;ux;i/*» y^)Vix±.\z. x/iy^'feicj; 

0. iP^3 0 0 nm. iti3 0 0 Min©T;i'5xr>A&K 
€rfiKI^L, y-h«S«^<i:Lfc, ^*:»C 3 0 K«%SSSf 
*^?KfT, 25J-ra. 3 0 V(0<g«£EmjSJ&^^«J&$tl 
■Sit8it*fflUT, ^@gE{k^lKWff^?j!l*l 2 0 nm\Zts. 

^ii'^\zmmmt^m^n':>tz. imie, lo 
it'T-^mi^Wk^^rnvtz. j;<«iabifc, Tpu (3-^ 

4^->JU5^:^7x» ©regioregularft:(7 

^-*fflt^T^*L. ^MT^jH^-a-fcm. sot;. 3 
o^^ralcDl^^aa^SgLfco dcDi^^u (3-'\^->;i' 
f=-:t7x» CCi)^J¥«5 0 nmTi&-:3^c. ^ i\Z, jJ^'J 

iSb® (JP^O. 4 Mm, ^il3l^l%) ^J^^Lfc, 

[0126] {MmB) ts-^^y:r^yi7 2 onm 

SB, ^ffiettJBtUTHLBffil 7 0Jl?'j5f^r>'X^U 

>t;p=^-;|/7xx;i.x-5^;u (^-x*ffi!*tt©, 

« ry-fy>EA17 7j ) 5«»gB, t-^) \f.~)VT )V 
3-;P3 OSSgB*3j;o:;lc7 5®«gB*g^L, ■ti->H 
5JHCT^}-«CL, ifflfiJciKB^W^c. 
[0 12 7] :9^\Z. ^JgJggS 3 0 nm, mf] 1 0 Om 
^(D^rnW V—*f—X 400mJ/cm' (OX.^}\^^— 

[0 12 8] S3tg55i-tC. 7KUX5^l'>x;U^>gft5l? 
"J (X5"^>>?:t^->5^:^^>'x» (A-fX 
JUS Baytron P) *tfxv/5&it:<0'f>i^v'x 

1 0 o*c-e^i^^-a--5<i:. y— X, K U-OmSA^Jgfig 
^nfe. $e.(cji^fig^nfcy-x, kk>«s±{c. 

(¥i^«aSl5nm) (D h;i'X>5>«S:JK*, tf 

^^:tfX||Hm4'. 2 0 O-CfCTl 5^r«1<^l^ffla 
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